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ABSTRACT
Contemporary online learning systems are increasingly com-
mon elements of post-secondary, workplace, and lifelong ed-
ucation. These systems typically employ the transmission
model of education to teach students, an approach ill-suited
for fostering deeper learning. This paper presents our latest
findings related to ongoing research developing a generalizable
framework for supporting deeper learning in online learning
systems. In this work, we focus on the self-debriefing com-
ponent of our framework and its impact on deeper learning in
online learning systems. To pursue this line of inquiry, we con-
ducted an exploratory study evaluating the Chimeria:Grayscale
MOOC, an online learning system that implements our frame-
work. Our results suggest that self-debriefing is crucial for
effectively supporting students’ reflections.
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INTRODUCTION
Distance education is increasingly commonplace. According
to a 2018 report written by Seaman et. al. [21] using data
published by the U.S. Department of Education’s National
Center for Education Statistics (NCES), distance education
enrollment has been steadily rising in the United States of
America since 2002. As this population of online learners in-
creases, the challenge of effectively supporting online learning
becomes increasingly pressing.

Online learning systems typically employ the transmission
model of education to teach students. This model describes
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education as a process whereby educators transfer their knowl-
edge to empty, passive receptacles (i.e., students). The trans-
mission model of education generally performs well when
used to teach students the basics of an academic discipline,
but it is ill-suited for fostering deeper learning.

According to the Hewlett Foundation, deeper learning is “...an
umbrella term for the skills and knowledge that students must
possess to succeed in 21st century jobs and civic life...” includ-
ing, among other things, critical thinking. [1] To meet learners’
growing needs, online learning systems must be further devel-
oped to support deeper learning at scale. As a step toward this
goal, we present our latest work on how computer-supported
roleplaying can effectively support critical self-reflection in
online learning systems. Reflection, when not treated as syn-
onymous with critical thinking, is frequently written of as a
key component of critical thinking. [5] Thus, by working to
support reflection in online learning systems, we work to sup-
port critical thinking skills at scale and, by extension, deeper
learning.

This paper builds on prior work developing a framework for de-
signing computer-supported roleplays that effectively support
reflection. Building on prior work in medical education, we ex-
panded our framework to include a self-debriefing component.
To evaluate this addition, we used our framework to develop
the Chimeria:Grayscale MOOC, a massive open online course
built around a computer-supported roleplay that has success-
fully supported critical self-reflection in prior studies. We con-
ducted a user study evaluating the impact of self-debriefing on
participant reflections following the completion of the Chime-
ria:Grayscale MOOC. When compared to prior results, our
results suggest that self-debriefing significantly increases the
critical self-reflection experienced by study participants and,
thus, may help foster deeper learning.

BACKGROUND

Reflection & Critical Self-Reflection
Critical self-reflection is perhaps best understood in the context
of John Dewey’s definition of reflection: "active, persistent,
and careful consideration of any belief or supposed form of
knowledge in the light of the grounds that support it, and the
further conclusions to which it tends." [6] Building on this
definition, critical self-reflection can be defined as a type of
reflection characterized by an individual’s reexamination of
the presuppositions that inform their own beliefs, thoughts,
and actions. [15]
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Figure 1. (Left) Screen shot of Chimeria:Grayscale. (Right) Screen shot of the Chimeria:Grayscale MOOC.

Transformative Learning Theory [14, 16, 17] describes a pro-
cess driven by critical self-reflection whereby an adult’s pre-
suppositions change to accommodate new perspectives. Dur-
ing this process, shown in Figure 2, an individual reflects on a
challenge to their existing presuppositions. At the end of this
process, an individual may abandon their former presupposi-
tions or synthesize new ones from insights both old and new.
The conceptual change brought about by this process is called
perspective transformation.

As noted by Baumer [3], in general, evaluating reflection is
challenging. By focusing on critical self-reflection, we can
measure reflection via a validated survey instrument. The
Learning Activities Survey [13] measures whether, and to what
extent, a perspective transformation has occurred as a result of
a transformative experience. By administering the LAS, we
can reason about the stages of perspective transformation an
individual has inhabited, and, indirectly, the amount of critical
self-reflection, experienced by that individual.

Debriefing & Self-Debriefing
To augment student’s reflections, we deploy debriefing prac-
tices used in medical simulations (i.e., roleplays) [8]. In this
context, debriefing is a semi-structured process that occurs
after an educational activity has been completed. During a
debriefing session, a facilitator will typically lead a discussion
group through a series of questions designed to enable the
group to reflect on a completed activity. Numerous debriefing
frameworks such as Sim TRACT [11] and PEARLS [7] have
been developed in order to guide facilitator-lead debriefing.
Research has found that, when properly deployed, debriefing
greatly increases the effectiveness of educational activities.

Self-debriefing is a debriefing technique whereby individuals
debrief themselves using, typically, written aids. Research has
found that the efficacy of self-debriefing is comparable to that
of facilitator-lead debriefing. For example, Oikawa et. al. [18]
found that facilitator-lead debriefing and self-debriefing are
comparable in terms of the extent to which each can support
reflection and are especially so when “soft skills” are being
taught. Isarawanuwatchai et. al. [12] found that self-debriefing
is more cost-effective than facilitator-lead debriefing.

1. A disorienting dilemma
2. Self-examination with feelings of fear, anger, guilt, or

shame
3. A critical assessment of assumptions
4. Recognition that one’s discontent and the process of

transformation are shared
5. Exploration of options for new roles, relationships,

and actions
6. Planning a course of action
7. Acquiring knowledge and skills for implementing

one’s plans
8. Provisional trying of new roles
9. Building competence and self-confidence in new roles

and relationships
10. A reintegration into one’s life on the basis of condi-

tions dictated by one’s new perspective

Figure 2. Stages of perspective transformation as defined by Mezirow.

CASE ANALYSIS

Chimeria:Grayscale
Chimeria:Grayscale [19] is an interactive narrative designed to
support reflection on issues of sexism in the workplace. More
specifically, the goal of the interactive narrative is to subtly
convey and enable meaningful reflection on those facets of the
ambivalent sexism framework [9, 10] that relate to the con-
temporary workplace. As Chimeria:Grayscale is an individual
experience, related literature would label it as a single-person
roleplay and, thus, a guided reflective experience.

Chimeria:Grayscale MOOC
The Chimeria:Grayscale MOOC is a massive open online
course designed to augment the reflective outcomes enabled
by Chimeria:Grayscale. Figure 1 presents screen shots of
Chimeria:Grayscale and the Chimeria:Grayscale MOOC. The
course was developed using the Open edX platform and was
subsequently deployed on a lab server. The structure of the
course is as follows: (1) an Introduction module, (2) a Chime-
ria:Grayscale module, (3) a self-debriefing module, and (4) a
Conclusion module.



Figure 3. Histograms of perspective transformation stages occupied by study participants after completing a study. (Left) Chimeria:Grayscale results
from prior study. (Right) Chimeria:Grayscale MOOC results from this study. A significant increase from one study to the next can be observed.

The self-debriefing module, modeled after the PEARLS frame-
work, was split into three parts. Part 1 presents students with
reflective prompts that seek to elicit descriptions and analyses
of their experience with the Chimeria:Grayscale MOOC. Stu-
dents are required to submit a written response to each prompt.
Part 2 presents students with an overview of the ambivalent
sexism framework and how it relates to Chimeria:Grayscale.
This part serves as a stand-in for a facilitator with specific
learning goals, as, at this stage in a facilitator-lead debriefing
process, a facilitator will typically attempt to demystify the
educational activity for students. Part 3 presents students with
reflective prompts that seek to elicit fresh analyses following
exposure to the information in the previous part as well as any
final reflections.

STUDY DESIGN
To evaluate the Chimeria:Grayscale MOOC, we conducted an
exploratory user study.

Participants
We recruited participants from Amazon’s Mechanical Turk
crowdsourcing platform. 31 participants in total completed
the study. Study participants were between 22 and 66 years
of age. The self-identified gender composition of participants
was 64.5% male and 35.5% female.

Procedure
First, participants were asked to provide informed consent
prior to participation in the study. Next, participants were
asked to create a temporary account on the MOOC web-
site (i.e., http://openedxice.csail.mit.edu/) and sign up for the
Chimeria:Grayscale MOOC. Then, participants were asked to
complete the Chimeria:Grayscale MOOC. Finally, participants
were asked to complete a survey and a few were invited to
participate in optional, semi-structured follow-up interviews.

The survey was composed of the following validated survey
instruments: the System Usability Scale (SUS) [4], the Game
Experience Questionnaire (GEQ) [20], and the Learning Ac-
tivities Survey (LAS) [13]. In addition, we expanded the scope

of the resulting survey by including specific, targeted qualita-
tive questions (e.g., questions about demographic information,
prompts for feedback, etc.)

RESULTS & FINDINGS
This section presents a small subset of the results obtained
from conducting our user study. Analysis of our user study
data is ongoing and, as such, the full set of results & findings
will be featured in future publications.

System Usability Scale
The System Usability Scale (SUS) produces a number be-
tween 0 and 100 that represents a composite measure of the
overall usability of a system. Participants gave the Chime-
ria:Grayscale MOOC a usability score of 81.77 on average
with a standard deviation of 18.32. According to Bangor et.
al.’s adjective rating scale [2], these scores ranged from “good”
to “best imaginable.”

Learning Activities Survey
Figure 3 presents histograms of results from item 1 of the
LAS. The graphs correspond to the perspective transformation
stages occupied by study participants at the end of a prior study
involving Chimeria:Grayscale (M=3.09; SD=3.02) and this
study (M=4.84; SD=3.22). By expanding our framework to
include a self-debriefing component and using this framework
to develop the Chimeria:Grayscale MOOC, we were able
to achieve, on average, a 56.6% increase over prior work
in terms of progression through the ten stages of perspec-
tive transformation. Recall that that progression through
these stages is driven by critical self-reflection. Thus, these
results suggest that self-debriefing significantly increased
the amount of critical self-reflection experienced by user
study participants compared to prior studies.

DISCUSSION
As the population of online learners increases, it is increas-
ingly important for online learning systems to advance beyond
the state of the art and foster deeper learning. The results



presented in this paper suggest that self-debriefing can sig-
nificantly enhance the reflective outcomes enabled by online
learning systems. As reflection is frequently cited as a key
component of critical thinking, our results suggest that self-
debriefing can help to foster deeper learning. Thus, we recom-
mend that online learning systems that seek to foster deeper
learning include self-debriefing as part of their design.
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